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Instructions !
1)  All questions are compulsory.
1) This question paper has 5 sections : Section A, Secuon B, Section
C, Section Dand Section E.
m) Section A is of muluple choice type and each quesuon cammes
1 mark.

iv) Section B is of very short answer type and each question carmes
1 mark. '

v) Section Cis of short answer | type and carries 2 marks each.

vi) Section Dis of short answer 1l type and carries 3 marks each.
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Section E s of long answer

In all four qQuestions of 1
BIven. You have 1o do only
the question. -

type. Each question carries 5 marks
his section internal choices have been
- one question from the choices given

The symbo i
- Is used in the question paper have usual meaning
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Electromagnetic waves are produced by

1) a static charge

i) a moving charge with constant velocity

1i1) an accelerating charge

iv)]  chargeless particle. 1
Planck’s constant has the same dimensions

1) force x time ii) force x distance

iii) force x speed iv) force x distance x time. 1

Two ideal batteries of same emf (E, = E,) and same internal

resistance (r, =r,) are connected in a parallel. Their equivalent emf

is E and internal resistance is r. The correct option is

i) the equivalent emfEis E=E -E, and r=r, -7,

11) the equivalent emfEis E=E, +E, and r=r, +r,

iii) the equivalentemfEis E=E =E, butr<r,r<r,
iv) the equivalent emfEis E=E, =E, butr>r,r>r,. ]
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When an impuiity 1s doped into Intrinsic semicondumnr U
J ]f’
conducuvity of the semiconductor

1} Decomen 7 ro N, INcreases
1) decreases 1v) remains the same |

Let (1), (1) and (1,) represent the emitter current, the Collecy,,

current and the base current respectively in a transistor thep

1) 1. 1s slightly smaller than I,

1) i 18 shghtly greater than L,

1i) 1, 1s much greater than L

) 1, 1s much greater than I, |

Mark out the correct option

1) A voltmeter should have small resistance
1) A voltmeter should have large resistance

1)  An ammeter should have large resistance

v) An ammeter should have small resistance but it should be

greater than the resistance of galvanometer. ]
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If the energy of an atom in its ground state is - 54-4 eV, then find
its 1onising potenual.

Toa-=29% v = A5, g3 dak A=1 B

1
A concave lens has two surfaces of equal radii 30 cm and refractive

index 1'5. Find ity focal length.

1
What is meant by mass number of a nucleus ? How 1s it different
from atomic number ?

1

1

in a capacitance of 10 uF when it is charged
10 a potential difference of 2 volt.

Give an equation related 1o nuclear fusion.
Find the energy stored

In a Boolean €xpression Y = AB+ BA,ifA=1, B= I, then find the
value of Y.

1
g - |
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2
FA-Fe & afoar A e T igicidl 2
Show that N/C and V/m are the ' units of same physical quantity.

Name that physical quantity.

2

2
The kinetic energy of a charged particle decreases by 10 joule as it

moves from a point at potential 200 volt to a point at potential
250 volt. Find the charge on the particle.

2

Write down two difficulties of Rutherford’s atomic model. 2
Define work function. Write its unit. 2
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Write an expression of refractive index of a liquid relative to air
terms of velocity of light in liquid and in air. Derive the formula ¢
apparent depth of an object placed in liquid. ;
The work function of a photoelectric material is 4-0 eV. Find the
wavelength of light for which the stopping potential is 2:5 volt. !
Derive the formula for the intensity of magnetic field produced «
the centre of a current carrying circular loop.

A light ray going through a prism with the angle of prism 60° ¢
found to have minimum deviation of 30°. What is the refractv

index of the prism material ?
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A right-angled tniangle abe, made from a metallie wire moves al a
Uniform speed of 220 m s! in its plane as shown in the figure
A uniform magnetic field B = 0'5 tesla exists in the perpendicular

direction to the planc. Find the induced emf in the segments
be, ac and ab. 3
b
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A Point object is Placed at a distance of 15 cm [rom a canvex lens

The 1mage is formed on the other side of the lens at a distance of
30 cm from the lens. When a concave lens is placed in contact with

the convex lens, the image shifts away further by 30 cm. Calculat¢

the focal lengths of the two lenses. ’

Draw a ray diagram of reflecting telescope. Explain its working and

compare it with refracting telescope. 3 i
Find the current through the 10 Q resistor shown in figure. 3 ‘
10 O
K
30 [
— AW
60
M
I+
Vasy
Explain the formation of depletion layer at the p-n junction diode.

Draw the characteristic curve of reverse-biased junction diode

showing Avalanche breakdown. 3

OR
A light beam travelling in the X-direction is described by

Ey = 300sin® (t-f—) volt/m. An electron is constrained to move

along the Y-direction with speed of 2-0x10"ms"'. Find the

maximum magnetic force acting on the electron. 3

A hydrogen atom emits ultraviclet radiation of wavelength 1025 A,

What are the quantum numbers of energy states involved in the

transition ? 3
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Define capacitance of a capacitor. Find the charge on each capacitor ol

the circuit shown in figure. >

6 uF \/\,/\3;11?
\,109/

12 uF 4 uF

i1

1L
20V

OR

State Gauss’ theorem. Obtain the expression for the intensity of electric

field on a point due to a thin charged wire of infinite length with its help

e}
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Define ' :
magnetic moment and write its unit. An electron is moving with

the velocj ) 7 . .
clocity 2.0x107 ms-! In a circular orbit of radius 0:3 A. Calculate

Its ma ' / i
gnelic moment. hitps://www.upboardonline.com 5

OR

An cle i -
ctron enters in the region of 0-3 tesla magnetic field at an angle 60°

with :
the speed of 4x10° ms-!. Find the radius of helical path and pitch

(distance between

two consecutive spirals) of the electron beam. 5
. weEEt afew @) s’ R a3 ? T An foifge ) R ™ ofiey o
THIR T Steeriter ¥ g hifera ¢ 5
X, =60Q
X~=200Q o0
: —l- V = 200V2 sin ot
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What do you mean by ‘impedance’ in an alternating circuit ? Write its

unit. Find the reading of ammeter and voltmeter in the given circuit. ' 5
X, =60Q

V = 200V2 sin ot
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What are coherent sources ? In a Young's double sht experniment distance
between two coherent sources 1s 2 mm and distance of screenis 1°.5m i
monochromauc hght of wavelength 6000 A 1s used. then find fninge-width

and distance of third dark fringe from the centre S

9 T w2 ) UF IVEES IR GO O & afe 3uR ui 3 S Argh afiam &
ama A wows w1 A | fred-ofirm @ oRadm @ d, Al aR e o de @
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Q What 1s amplification ? In a common emitter amplfier, collector current

18 increased by 1 millilampere by increasing base current 5 p ampere.

Calculate current gain a and B. S
OR
What 1s oscillator ? Explain the working of a transistor as an oscillator by
suitable circuit diagram. S
wifes faais

IR & FTAA (m,) =91 x 1073 fweitum
FRE W HEA = 16 x 1079 FEm

@ [FEA® (h) = 66 x 1073 SA-@wvz
yehel & et J =9l (c) = 3 < 108 |/

e fadis (R) = 1:097 x 107wtz !

fram @t SegeeE ( €o) = 885x107'12C2 /N-m?
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Physical constants :

Mass of electron ( m_) = 9-1 x 107! kg

Charge of electron = 1-6 x 10~'? coulomb
Planck's constant ( h) = 66 x 1072 J-s

Speed of light in vacuum (¢c) = 3 x 10% m/s
1
411:ED

= 9 x 10?2 Nm? /c?

Acceleration due to gravity (g) = 10 rn,(s2
Rydberg constant ( R) = 1:097 x 10"m !

Permittivity of free space (e,)= 8:85x10" '2c? /N-m”
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